Geochemical modelling data and Powder X-Ray Diffraction data on samples collected along Rio Irvi (Montevecchio-Ingurtosu mining district, SW Sardinia, Italy) are reported in this paper. The data show the results of data processing to calculate water chemical speciation of ions and saturation indices of relevant mineral phases. These data are related with the research article: De Giudici G. et al (2018), Application of hydrologic-tracer techniques to the Casargiu adit and Rio Irvi (SW-Sardinia, Italy): Using enhanced natural attenuation to reduce extreme metal loads, Applied Geochemistry, vol.96, 42e54. The comparison of the calculated saturation indices of relevant Febearing phases with the PXRD data of samples collected along the stream confirm the quality of the SI dataset and the good correlation between the calculations and the observed data. The comparison of this dataset with others can help to deeper understand and quantify the impact of past and current mining activity on water bodies, contributing to implement the scientific background for the application of remediation actions.
Data
In this paper, a geochemical modelling dataset on water samples collected along the miningaffected Rio Irvi (SW Sardinia) is presented. Rio Irvi is a stream located in the MontevecchioIngurtosu mining district and is affected by mine drainage from an old flooded mine adit (Casargiu adit); as a result, the stream has very high contaminant loads, although attenuation processes that lead to the attenuation of Fe and SO 4 2À loads [1] thanks to the precipitation of Fe oxyhydroxides and sulphate-bearing green rust [2] . Furthermore, PXRD data of newly-formed mineral phases collected along Rio Irvi stream are presented. The dataset shows the calculated speciation data and saturation indices (S.I.) of minerals and was produced by processing of water chemistry data using PHREEQC software. The images show the PXRD traces of stream precipitates.
Experimental design, materials, and methods

Hydrologic tracing and geochemical modelling
During the hydrologic campaign [1] along Rio Irvi, 30 instream sites were selected for water sampling. For each site, 5 aliquots were collected. One 0.45-mm filtered, unacidified for anion Specifications 
Value of the data
These datasets on geochemistry of a mining-affected stream are valuable for the study of provenance of contaminants in the waters of the Mediterranean basin. Identification of stream precipitates can help understanding the processes responsible for contaminant loads attenuation in mining-affected streams.
Comparison of saturation indices data from datasets all over the world with the data here presented can offer insights on the possible presence of important biominerals in other streams. These data can support and be used to implement targeted effective remediation strategies.
determination via ion chromatography, two 0.45-mm filtered, acidified with 1% v/v with high purity NHO 3 for metal analysis (one for ICP-OES analysis, one for ICP-MS analysis), one unfiltered, acidified with 1% v/v with high purity NHO 3 for total recoverable metal analysis and one unfiltered, unacidified sample was collected for alkalinity, which was determined in the laboratory by Gran titration. Chemical data were then used to run geochemical modelling using PHREEQC [3] that allowed the calculation of ion speciation and Saturation Indices (S.I.) of mineral phases. Considering the significant role of geo-bio interactions in ruling metal mobility in polluted environments [4] , geochemical modelling by PHREEQC was carried out using the 'wateq4f.dat' database implemented with the solubility constants (at 25 C) of geological and biological hydrozincite (Eq. (1)) [5] , hemimorphite (Eq. (2)) [6] and three relevant Fe and SO 4 bearing phases: SO 4 -bearing Green Rust (Eq. (3)) [7] schwertmannite (Eq. (4)) and two-lines ferrihydrite (Eq. (5)) [8] . 
Several relevant efflorescent salts frequently found in mining environments were added to the 'wateq4f.dat' database: szomolnokite (Eq. (6) [9] ), melanterite (Eq. (7) [9] ), coquimbite (Eq. (8) [10] ), goslarite (Eq. (9) [11] ) and mikasaite (Eq. (10) [12] ). 
log K ¼ 0:81 (Eq. 10) Table 1 shows the ion speciation of Fe, Zn and S, Table 2 shows the Saturation indices of relevant Febearing phases, Table 3 the Saturation Indices of relevant Zn-bearing phases and Table 4 the calculated saturation Indices of sulphates that are commonly found in mining-affected areas.
Sediment sampling and PXRD analysis
Four samples of sediments and flocculates were sampled along the river. The green colloidal green material (Green Rust II) was retained on a 0.45-mm paper filter upon water filtration and immediately frozen to prevent oxidation. The red material was collected from crusts covering the pebbles or from very fine muds filling stream pools.
After drying at room temperature, the red material was lightly ground in an agate mortar and subjected to Powder X-ray diffraction (PXRD) analysis, using conventional q-q equipment (PANalytical X'Pert Pro) with Cu Ka wavelength radiation (1.54060 Å), operating at 40 kV and 40 mA, using the X'Celerator detector (5e70 2q window with 0.017 2q step size). The resulting traces were processed using the X'Pert HighScore Plus (PANalytical B.V., Almelo, The Netherlands) to identify the mineral phases present. The green material was analysed directly on the filter paper to avoid oxidation. The PXRD traces ( Fig. 1 and Fig. 2 ) were processed using X'Pert High Score Plus, with the following steps: Ka 2 stripping using the Rachinger method, trace smoothing using the Savitzky-Golay method (15 datapoints convolution range) and manual peak choice. The geochemical modelling based on the water samples collected along Rio Irvi presented in this study show a good correlation with the results of the mineralogical analysis of sediments sampled on the stream bed. These datasets will have significant importance for the development of a future environmental remediation plan for the Rio Irvi watershed and the understanding of the mineral precipitation processes along the stream. 
